



DESIGN TOOLS FOR LIFE CYCLE ANALYSIS AND DURABILITY EVALUATION OF BUILDING SYSTEMS: A
RESEARCH ON THE BUILDING ENVELOPE / Pollo, Riccardo; LEVRA LEVRON, Andrea; Pellerey, Franco. -
ELETTRONICO. - (2013), pp. 53-58. ((Intervento presentato al convegno Sustainable Building 2013 - Realising
Sustainability In The Tropics tenutosi a Sands Expo & Convetion Centre, Marina Bay Sands, Singapore nel 9 - 10
September 2013.
Original
DESIGN TOOLS FOR LIFE CYCLE ANALYSIS AND DURABILITY EVALUATION OF BUILDING







(Article begins on next page)
This article is made available under terms and conditions as specified in the  corresponding bibliographic description in
the repository
Availability:
























 	 $	 	 	 	 	 	 $	
	 %	 	 	 	 	 	 	
&	 		 	 			 		







	 	 	 %	 '	 	 '	 	 	 	
$$	 '&	  	 	 	 	 	
	 	 	 	 	 %	 	
	 	 	 &	  	 	'	 	
	 	 	 +	 	 	
	 	 	 	 	
'+&	  	 	 	 	 	
$		$	"	,	&	 	-	
'	 '	 	 -	 	 	 	 $	





 	 $	 	 	 	 	 	 	
	'					&	"		
	 +'	 	 	 $	 	 	 $	
$	 	 	 	 	 	 	 $	 	 	
	 	 '	 +'	 $	 -&	 ,	 	
	 	 	 	 $	 	
	$				'					
$	&	
 	 %	 	 	 +	 	 	 	 	
'			$			
	-			&	
 	 	 	 	 	 %	 	 	
	 	 	 $	 	 	 	
&	 			$		
	 	 	 	 $	 	 	 	 	
.				&		




&	  	 	 	 	 	 	 	
	 	 $	 	 	 	 	 	
&	 			$					
					$				
	 	 $	 	 	 	 )&&	 	
*	 	 	 '+	 +	 	 	
	 	 &	  	 	 	
	 	 	 	 	 	 	 	 	 .	 	
	 		$		 		 	 	
	.&	
 	$	$			$		
	 	 	 &	 !	 	 '	 	 $	
$	 			$		 		 	
	 	 	 	 	 $	 	 	 	
	 	 &	  	 $	 	 	 	 $	
	'	/!"	'		0			
	 	 	 	 	 	 	
$		$		&		
 	 	 $.	 	 	 	 	 	 	
	 	 	 	 	 	 	
&	 "	 	 0	 	
$		 	 			 	 	'	











  	   

				"		(		
)"(*	 	 	 	 	 	 	 	
	 	 	 	 $&	  	 	
					'					
	 $	 	 	 	 $	 	 	 	
		 ) 	 	&	6627
	&	663*&	"	
	 	 $	 	 	 $	 	 	 %	
	 $	 	 "(	 $	 	 	 	 	
	 	 	 	 	 	
		&	
 	 "(	 '	 	 	 	 	 	 %	
	 	 	 	 	 	
%&	  	 	 	 	 	 	 	
	$				%	'&	#				
	 	 	 	 	 	 	 	
			'			&			
 	 	 	 	 "(	 	 	 	
	 '		 	$'			
%	 $	 	 %	 	 	 	 	 $	
	 	 	 +	 	 +'	 	
%&				
Proceedings of the SB 13 Singapore — Realising Sustainability in the Tropics
Copyright © 2013 SB13 Organisers. All rights reserved.
ISBN: 978-981-07-7377-9
53
Proceedings of the SB 13 Singapore — Realising Sustainability in the Tropics
/	 	 	 	 +'	 	 	 	 	
$			$						&	
"		 		 			 		
						&	"	
	 $	 	 8	 		 	 	
	 	 %	 	 	 '	 	 	 &	
'	'				%			
	 $	 	 '	 $	 '	
	 	 	 	 	 	 	 	 	
&	 )&&	 '	 	 	 +	
(
*&	
 	 "(	 	 	 	 	 	 $	 	 	
$	$						
	 $	 	 	 $&	  	
	 	 	 $	 0	 	
$	 	 %	 	 	
	 	 	 	 '	 	 	
	&	 			$	0	 	
		'								











	 $	 .	 	 	 	 	
	 	$	 	 	 		
&	 "	 	 	 	 	 	
	 	 	 '+	 +	 	
		-		 				
	 	 	 &	 #	 	 	 	 	
		%				&	 	!		
	 '	 	 	 	 	 	 	 	
&	
 	 	 	 	 '	 	 	 	 0	 	
	 	 	 	 	 		
					'		+		
	 	 	 &	  	 	 	
%	 	 	 	 	 $	 	 	
						&	
 				+'	'				
+	 	 	 	 	
'+	 	 %	 	 	 &	  	
	 	 +'	 	 	 $	
	 	 	 	 	 +'	 	 	
$	 	 	 $	 $	 	$	 	 	
	 	 	 	 	 -	 '&	  	 	
+'			$				
	 	 	 	 	 	 $	 $	 $	 	
-&	
"	 	 	 	 	-	+'	
	 	 $	 	 $	 	 	 	
	 $	 -	 	 	 $	 '	 	 '	 	 	
%	&		
 	 	 	 '	 	 	 	 	 	 	 	
	 	 	 	 	 	 	 	
	 	 $$	 	 &	 #	 	
$$	 '	 	 	 	 	 	 	
				.	$		&	!	
	 	 	 	 '	 	 	 	
			.&	
 	 -	 	 	 	 	 	 	'	 $	
	 $	 	 -	 	 '	 $	 	 	 	 	
	 	 	 	 	 	 	 	
$&	
 								%		
	 	 	 	 		 	 	
				$&	) 	&	662*	
 									9	
5	 	 %	 	 	 	 	
		+				7	
5	 	 	 	 	
	 	 	 	 	 	 	
$	7	
5	"		(		 +		
	 	 	 	 %	 	 	
	 	 	 	 	 	 	 	
	 	 	 	 	 	 	 	









	 	 	 	 )&&	 	 	 *&	  	
						'	$	
	 	 	 	 .	 	 $	 	 &	
	 	 	 	 	 '	 	
'	 	 	 	 	 	 	 	 	 $	 '	 	
	 	 	 '	 	 	 	
&	
 	 	 	 $	 	 	 	 	 	
	 )&&	 '	 	 	 	 	
					&*&	
!					"(		$			
$	 	 	 	 	 	 	 	 	
			-		&	 			
											
	 	 	 	 $$	 	 	 	
&	
54
Proceedings of the SB 13 Singapore — Realising Sustainability in the Tropics
 		$$				$	
	$				)	$			 *		$	
	 	 	 )	 $	 	 #*	 '	 $	
	$		&		 	
!	 	'	 	 	 	 		 $	 	 5














	 	 	 	 	 	 	 +	 	
$	$		$			&	 	
	 	 	 	 		 	 	$			
$&	 )







 		 	$		 		 		
	 	 +	 	 	
	 	 	 	 	 	 	 	
	 	 	 	 &	  	 +	 	 	
									
	 	 			 	 			 	
		 					'		
	 &	 	 	 	 	 	 $	
	 	 	 	 	 	 	
	 	 	 		 	 	 	$	
			$						&	
 	 	 	 	 	 	 	 	 	
				$'			
			'		$$		&	
 	 	 	 	 	 	 	 	
	 	 	 	 	 '	 	 	
$	 	 	 	 	 	 	'	
	 	 	 	 	 	 	
	 	 '	 	 	 	 $'	
&	 	$	$+				$	
			 						
	 	 	 	 	 	 	 	 	 	 	
	 	 	 	 '&	  '	 +	 	 	




	 	 	 	 $	 	 	 +	
	 	 	 	 	 	 	 	
'		 	%		$	 	 	
	 	 	 	 	 	 	 	 	 	
			&	!					'	
	 	$'		 	 	 	











	 ) %  $  %&
%	%%$




Proceedings of the SB 13 Singapore — Realising Sustainability in the Tropics
	 	 	 	 	 $	 	 $$	 	
	 	 	 	 	 	 	 	 	
	 &	 '	 	 $	 	 	 	
	 		 		 	 			 	
		 					 	
	 &	1	 	 	 	 	 '	 	
		$				'			
	 	 	 	 '	 	 	 	 	 	
	 	 	 	 	 	
+&
 	 	 '	 	 	 =	
	 )	 	 	 *	 	 +	 )%	
*&	
									
	 $	 	 	 '	 	 	 	
	 	 $	 	 $'	
	 	 	 $	 	 	 	
	 &	  	 	 	 	
$		$$					
	 	 	$	 	 	'	 	 	
	 	 	 	
			%		'+&	
 	 	 	 	 	 	 	 	 '	
)	 &&	 '	 	 	 	 	 	
	 	 **	 	 	 	 	 	
$			'&	
5 
 )*	 	 	 		 	 	 	
							
5  )$$	 	 	 *	 	 	 	
$$									
				&	!							
	 %	 	 6	'	 	 	 $	
		 	 				 		
					$	%					&	
>	 $'	 6	 	 	 	 $	 	 &	
"		 		$$				
	 $	 	 	 	 '	 )	 	 	
	 	 	 	 	 	 	 	
*	
5 + )$$		'+	+*				
$$	 	 	 	 	 +	 	
	 	 	 	 0	 	 	 &	
?			+ 		$			'	
						'+	%&	
 	$$		 			 	 	 	 	
	*$	$		
			$			
						 		$	+ 	 	
	 	 '+	 +	 	 	 	
	 	 $	 	 	 	 '+	
+		&	
 '	 $	 +	 	 +	 	 	 $	 	
9	 .	 	 	 	 	 	 	 	
-	 	 	 	 	 	 	 $	
						$	*				
	 	 	 	 	 	 	
	 '	 	 	 	 	 $	
,&		 	 		 +	 		 		 	
								$	
	 	 	 	 	 	 	
	 	 	 -	 	$	 		
+&			+				+				+	
	 	 	 +	 	 	 	 	 	 	 	
			'		-&	 		
			,									
	 	 	 	 	 	 	 	 	
$$	,	+,		$				
	 	 	 	 	 	 	
&	
,	 	 	 	 	 	 	 	
-	 	 $	 	 	 	 	 	
	'				$	&	 				
$	 	 	 '	 +'	 	 	 	
					&	
	 -	 	 $	 	 	 '	 	
	 	 	 @(-	 @&	 !	
	 	 	 	 6	 )*	 	 	
	+	* * *			)		
@"	 '@	 @A	 $	 '	
	 	 	 $@	 @A	 	
@	 		 		 '		 *	 	
	 &	  	 	 	 *	 	 	 @"	
'@	 	 	 	 $	 3	 	 	 	 	




 	 $$	 	 	 		 	 	 	 	
	$$								
	 )6B	 	 	 -*	 	 	
$$	+		'+	+		$		




	 3	 '	 $$	 6&64&	  	 	 	 
$	 	 	 	 '	 	 '	 	
		@	@	@"	'@		@A	
$	 '	 	 	 	 $@	
		-						'	$	%		
	 	 2	 	 	 	 	 	 	
	 	'	$$	64	 C	6B	 C	6B	 C	
6	D	6623		%						
6	'	$$	 - 6&623	D	6<EBB&		
 	 	 	 	 	 	 -	 	
'	$					*		*
D	-*. *. *. /&	 /	 	 	 	 	 	
$	$				$					
	 	 '	 	 	 $$&	  	
	 	 	 	 $$	 	 $	
	 	 	 $$	 	
	$		"	,		 &&	 		
	 	 	 	 	 '	 	 	 	
	 	 	 $	 	 	 	
$$&	




 	 	 	* 	 '	 $	 	 	 	
	 	 	 	 	 	 	 	
56
Proceedings of the SB 13 Singapore — Realising Sustainability in the Tropics
	*
	'	 	 	 	*
 D	-*B.
..B.2/&	 !	 	 	+	..B		2
		*							
			 			*&	 	
	 $	 	 *
 	 *&
 	 	 $	
	 	 	 "	 ,	 	
	 0		 	 	 		
	 	$$	 	 		$	 	&	
	 	 -	 	 	 	 	
$$		B			$	&		
 	 $	 	 	 	 	 	 	
	 	 	 &&	 	 	 	 	
	 	 	 6F&	 !	 	 $	
$	 	 	 	 	 	 	
	 	 	 &	 !	 	 $	 	 	
	 	 	 	 	 '	 )$	
	 	 	 	 				 	
*&	  	 	 	 	 	
	 $$	 	 *&























































































	 	 '	 	 -	 	 	 	
$	$		-	'	+		
	 	 	 	 	 	 	 $	
	 	 	 	 '	 	
'+	&	 		'				







	 	 $	 	 $	 	 	 	
.	$	 	 -&	#	 	 -	'	
$					$				$			
	 	 $	 	 	 &	 1	
	 $	 	 	 $	 	 	
		+					%		
$&	
 	 	 %	 	 $	 	 	 	 	 	
						$	$	
'	 	 	 	 	 &	  	
57
Proceedings of the SB 13 Singapore — Realising Sustainability in the Tropics
	 	 -	 	 $	 	 $	
	 '	 $	 	 	 	 	
			&	
 	 	 	 	 	 	 	
$	 	 	 	 	 	





	 &	 663&	 #	 	 	 ,,	
&	 	K	1	"(			
 	 	 &	  	 ;5&	 ,	 ;&	 ?		
,!/	 L646	 
	 	 #	 	 	
/	"	 	 ,&	 !#/A	
<63362	
&  	 &	 	 662&	  	 %	
	 	 	 	 $	 	
"(	 6/",	 !	 ,	





	 (	 	 "&	
!#/A		4454E5<E53	
B& 	 :&	 #&	 <<2&	 "	 ,9	
,			&		
A'	G+9	#&	!#/A	654E5<B2E5M	
58
